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This invention relates to improvements in con-
trol devices for electric motors and particularly
for electric motors used to drive refrigeration ap-
paratus.

It is among the objects of the present inven-
tion to provide the driving motor of a refrigerat-
ing apparatus with an autcmatic. control device
which is adapted to control the operation of said
motor in accordance with the varying tempera-
tures of a part of said refrigerating apparatus, for
mstance, the evaporator thereof.

A further cbject of the present invention is to
provide the control device with a manually oper-
able mechanism capable of adjusting the device
to render the electric motor inoperative until the
evaporator of the refrigerating apparatus is com-
pletely defrosted at which time the higher tem-

. perature therecf will effect operation of the de- ]

vice to-again rendey the motor operative.

Further objects and advantages of the present
invention will be apparent from the following de-
seription. reference being had to the accompany-
ing drawing wherein & preferred embodiment of
the present invention is clearly shown.

In the drawing:

Fig, 1 is a diagrammatic view illustrating one
form of the present invention;

Fig. 2 is a view similar to Fig, 1 provided how-
ever with an additional defrosting mechanism;

Fig. 3 illustrates the contrel device with still
ancther form of automatic defrosting mecha-
nism;

Fig. 4 illustrates the contrel switch and de-
frosting mechanism of Fig, 3 in another position.

Referring to the drawing and particularly to
Fig. 1, the motor which drives the refrigerating
apparatus is designated by the numeral” 28.
This motor 20 is to be controlled in gecordance
with varying temperatures of the evaporator 21,
shown in dot-and-dash line. The motor 20 has a
starting winding 22 snd a running winding 23; the
one end of the starting winding 22 is joined with
the one end of the running winding 23 at the point
25, A wire 25, electrically connected with the
windings 22 and €3 at the point 24, leads to the
one movable contact 26 of the switch 21, which.
when closed, is adapted to connect wire 25 with
the one power supply line 28. ‘Another end of
the starting winding 22 has a wire 29 conuected
thereto which leads to a condenser 30, then to the
stationary contact 31 of the control switch 40.
The other stationary contact 32 of this control
switch has a wire 33 leading therefrom which
wire is connected to the end of the running wind-
ing 23, '
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The motor control switch 40 comprises a main
body portion &1 pivotally carried by the pin 42.
This switch has two notches 43 and 44 providing
seats for the contact arms 45 and 46 respectively.
Contact arm 45 has a contact 47 adapted to coop-
erate with stationary contact 3{. A spring 48
interposed between arm 45 and & pin 49 on the
switelh body 41 will quickly flip arm 4% in one
direction or the other to engage either the sta-
tionary contact 3! or stop pin 50, dependent upon
the direction of rotation of the switch body &§,
upon its pivot pin 42. Contact arm 48 has &
contact §f adapted to engage contact 32, said
switch arm 46 being flipped toward contact 32 or
toward the stationary stop pin 52 by spring 538
interposed between arm 46 and the anchor pin
54 on switch body &6.

The body &1 of the switch 48 has two oppo-
sitely disposed ears 55 and §6. A spring &7 has
one end connected to the ear §5 of the switch
&0, the other end being anchored tc the sta-
tionary pin §8. This spring 57 is adapted to move
the switch body 4! clockwise about its pivet pin
42 and in response to such clockwise movement
arm 45 will first be moved from engagement with
its stationary contact 31 by spring 48 into en~ .
gagement with the stop pin 58 after which arm
46 will be moved by its spring 83 out of engage-
ment with its stationary contact 32 into contact
with the stop pin B2. Thus it may be seen that
under the effect of the spring 37 switch body 4!
is moved successively to break first the starting
circuit of the metor, then the running circuii
thereof. '

'The other ear 55 of switch body 4 has one end
of a thermo-electric element 6@ electricaily con-
nected therewith, the opposite end of this ele-
ment being secured to one end 62 of the lever
68 which lever is pivoted substantially centrally
at its hub 64. A wire 65, connected to the lever
83 at the end 6%, is also electrically connected

to thermo-electric element 60. This wire 65 leads -

to the movable contact member 68 of switch 27
which, when closed, connects wire 68 with the
other power supply line 68.

As has been stated before lever 63 is pivoted
or hingedly supported substantially centrally at
its hub 64. This hub 64, provided on the lever
63 hingedly engages a seat in the stationary wall
70. The hub 64 is maintained in yieldahble en-

- gagement with said seat by a thrust block Ti

urged into engagement with the hub 64 by a spring
12 interposed between said thrust block Tf and a
stationary wall 13 of the device. A thumb sefew
14 in the stationary wall 10 provides a stop for
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lever 14 and may be adjusted to limit the clock-
wise movement of said lever.

The end of lever 63 opposite end 62 is desig-
nated by the numeral 15. To this end of lever
63 is connected one end of thermo-electric ele-
ment 76, the opposite end of which is secured to
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via the body 41, thermal element 60, wire 65 and
movable contact 56 of the switch 27. The start-

- ing and running circuits of the motor 20 being

“completed will cause said motor to operate and

drive the refrigerating apparatus. The first

" surge of the starting current through the thermo-

a thumb screw 17 adjustably carried by the sta--

tionary wall 78 of the device. A wire 80 is elec-
trically connected to the end of the thermo-clec-
tric element 76 secured to lever 63. This wire
80 leads from the thermo-electric element 6 to
one end of the secondary winding 81 of a trans-
former 82, the opposite end of said secondary
winding having a wire 83 attached thereto which
leads to one end of the heater coil 84 of the
thermo-electric switch 85. This transformer 82

has g primary winding 86, one end of which is -

connected to the wire 25 through the lead wire
81, the opposite end being connected to wire 65
through the wire 88.

The thermal switch 85 is in juxtaposition #n
the evaporator 21 so that the bimetallic contact
arm $0 of said switch will be affected by the am-
bient temperature of said evaporator. One end
of the heater coil 84 is electrically connected with
said contact arm 90. This contact arm supports
a contact 91 adapted to cooperate with station-
ary contact 92 which has a wire 93 leading there-
from and electrically connected to thermo- elec-
tric element 76 at the point 94,

The thermo-electric elements 60 and 76 con-
nected to the respective ends 62 and 75 of the
lever 63 are adapted to .control or actuate the
~ switch 48 in accordance with and in response to

current flow through said elements. The thermo-
electric element 60 atiached to the ear 5§ of
the switch body 41 opposes the effort of spring 57
to rotate said switch body clockwise. Normally
these elements 80 and 76 maintain the switeh
body 4! in the position as shown in Fig. 1, so
that the arms 85 and 46 of said switch 46 are
in a position to cause engagement of their con-
tacts 47 and 51 with the respective stationary
contacts 3f and 32 of said switch. A predeter-
mined current flow through either one of these
thermo-electric elements 68 or 76 will result in
heating up and consequent expansion thereof,
thus permitting the spring 57 to become effec-
tive to rotate switch body &1 clockwise to break
said contact engagements and thus render the
motor inoperative. If, when the switch 48 is in
the position as shown in Fig. 1, and the main
switch 27 is closed so that its movable contacts
28 and §6 engage the power supply lines 28 and
68 respectively, the motor circuits will be com-
pleted as follows: Current will flow from the sup-
ply line 28 through movable contact 26 of switch
27 across wire 25 to the point 24 where 3 divided
flow will obtain. One circuit from point 24 leads
through the starting winding 22, through wire 29
and condenser 30 to the stationary contact 31 of
switch 40. From contact 31 the current will fow
through contact 47 and its arm 45 to the body
41 of the switch 40, thence through the thermo-
electric element 66 to the wire 85 connected with
said element at the end 62 of lever 63. From
wire 65 the circuit will be completed through the
movable contact 66 of switch 27 to the opposite
power supply line 68. This completes the circuit
through the starting winding of the motor 20.
The other part of the divided circuit flows from
peint 24 through the running winding 23, wire
33 to the stationary contact 32, thence through
the movable contact 5i engaging coantact 32, arm
48 and thence back to the power supply line §8
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electric element 60 is substantially large and thus
will cause it to become heated and expand to a
predetermined degree. Expansion of this ele-
ment 60 permits spring 57 to become effective
to rotate switch body 41 clockwise about its pivot
pin 42 and when this rotation is permitted for a

- predetermined distance contact arm 45 will sud-
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denly be flipped counterclockwise by its spring
48 so that contact 47 is disengaged from contact’
31 and arm 45 will be moved into engagement
with the stop pin 50. Now it may be seen that
the circuit through the starting winding 22 is
broken while yet the circuit through the running
winding 23 is maintained. The flow of current
through the thermo-electric element 68 for ordi-
nary motor operation will not be sufficiently high
to cause increased heating and further expansion
of element €6 and consequently spring 51 will
not become effective to rotate switch body 41

“sufficiently to disengage contact 51 from the con-

tact 32. However, if, under any circumstances
the motor 2§ is overloaded or is stalled, then an.
abnormal flow of current through the running
winding and also thermo-electric element 60 will
obtain resulting in a greater heating up thereof
and a consequent greater expansion. This in-
creased expansion of element 68 due to the in-
creased current flow therethrough will permit
spring 57 further to actuate switch body &1 clock-
wise about its pivot pin £2 so that the contact
arm 46 will be flipped by its spring 53 into en-
gagement with the stop pin 52, breaking the
motor circuit across contacts 32 and 5i. Thus
it may be seen that thermo-electric element 60
controls the starting circuit and also provides a
protective device adapted to render the motor
entirely inoperative if and when said motor is
subject to abnormal operating conditions.

The switch 40 of the present invention is
adapted not only to control the starting and run-
ning of the motor in accordance with motor con-

- ditions, but it also is adapted to control said

motor in response to and in accordance with
variations in temperature ambient to the evapo-
rator 21 of the refrigeration apparatus. When
the temperature ambient to said evaporator 21
reaches or drops below the chosen reference tem-
perature of 40° F., contact arm 90 will flex so
that it urges its contact 81 into engagement with
the contact 92 thus completing the circuit includ-
ing the thermo-electric element 78§, the secondary
winding 81 of the transformer 82 and the heater
coil 84 of thermal switch 85. Under these cir-
cumstances, this cireuit will remain closed until
the heater coil 84 radiates sufficient heat to over-
come the effect of the lower ambient tempera-
ture and thereby cause flexing of the thermo-ele-
ment or strip 980 so that its contact 91 will be
moved from engagement with contact 92 to break
the circuit. Now thermo-element or strip 90 may
cool and again flex to close said circuit. This
operation of the thermo-element 90 is repeated,
providing for intermittent closing and opening
of this control circuit. When the closing inter-
vals of contacts 91 and 92 are of sufficient dura-
tion due to lowering temperature ambient to the
evaporator 21, the current flow through the cir-
cuit will heat up the thermo-electric element 78
and cause its expansion. The effort of spring 57
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tending to rotate switch body 41 clockwise, will
exert a pull on the thermo-electric element 68
and a consequent pull on the end 62 of lever 83.
This will take up the slack in element 76, caused
by its expansion and thus, if such expansion is
sufficient, spring 51 may actuate switch body #i
to cause flipping of contact arms 45 and 46 to
open iheir respective starting and running cir-
cuits of the motor, thereby rendering the motor
inoperative and stopping refrigeration. Now the
evaporator may warm up and its ambient tem-
perature rise.

When the temperature ambient to the evapo-
rator and thus at the control or thermal switch
89 incresmses, the thermal element 39 of said
switeh will be affected to decrease the energy
pessing through the circuit including switch 85
and the thermo-electric element 758, As this
- ensrgy level reaches the reset value of switch 48,
thermo-electric elements 80 and 78 will again be
effzctive to actuaie switch 40 to close the motor
circulls and reestablish refrigeration.

In order Yo vary the reference temperature so
that the zvaporator 2{ will operate cooler if de-
sived, adjusting nut 77 is actuated to shorten the
thermo-glectric element 76 thereby requiring =
greaber 7 of current for a longer period of
tims to hieat sald thermo-electric element sufil-
ciently to wermit it to expand to the proper
switch tripping length. On the other hand if a
higher temperature is desired at the evaporator
the adjusiing screw 17 will be released, thus
lengthening the thermo-electric element 786.

Lever 8% has its hub 84 hingedly secured be-
twean the stationary seat 76 and the yieldably
supporiad thrust-block Td. Spring 12 urges block
T1{ against the hub 84 of lever 83, the strength
of the spring 12 being such that it will maintain
o predefermined normal stress upon the elements
82 and 78. However, if the operator actuates the
adjusting nut 77, tending to shorten the thermo-
eiectric element 78, spring 72 would yield and per-
mit the hub supporting block T! to move down-
wardly in response to such adjustment of nut 71
before any harmful stretching of the element 78
would result. From this it may be seen that the
reference temperature at the evaporator 2! may
be varied by adjusting nut or screw 11. If this

screw is actuated to shorten the element 716 and.

consequently exert an increased tension on the
- element $& more current flow through these ele-
ments is necessary to provide sufficient expansion
thereof to permit spring 57 to actuate the switch
48 into the motor circuit breaking position. If
the element 78 requires a greater current flow
through it to heat it up sufficiently so that it may
expand and permit actuation of the switch 40,
then naturally the period of closure of contacts
81 and 82 must be increased. As has been stated,
contacts 81 and 92 engage by flexing element 90 in
response to lowering temperatures ambient to the
evaporator 21 and therefore to increase the con-
tact-making interval the ambient temperature
must necessarily be of a lowering degree. It may
readily be seen that increased tension of the
thermo-electric element 76 will require increased
contact-making interval to provide the necessary
energy sufficiently to warm up said thermo-eiec-
tric element so that it can expand and permit
operation of the switch 40 to control the motor
circuits.

Fig. 2 illustrates another form of the present
invention. It differs only from that shown in
Fig. 1, in that here an automatic control for de-
trosting purposes is provided. Al other control
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devices and their circuits ere, howsver, substan-
tially identical. .In Fig, 2, lever 83 does not have
its hub 64 yleldably supported as in Fig. 1, bui
on the contrary sald hub 64 may be carried by
any suitable stationary portion of the device. The
parts and circuits of Fig. 2 identical with the
parts and circuits of Fig. 1 are given the same
reference numerals,

The defrosting control mechanism of Fig. 2,
comprises a lever {89 nivoted at the point 8. A
spring 102, Interposed between the lever 108 ang
a stationary part 153 of the machanism urges the
lever elockwise so thaf & portlon thereof engages
the stationary stop member 108 when sald lever
is in normal position. An adjustable screw 183
carried by the stationary portion 105 of the eech-
anism provides o stcp member for the lever, m-
iting its movemesni manually in a couniercioch
wise direction. An adjustoble screw 107 is ¢
ried by the lever 103 2ud forms an anch
for one end of the thermo-clectrie slemens 718 ¢
Pig. 2, the opposite end of soid element being cice-
trically connected with one end of the secondary
coil 81 of transformer 82, 'The swiich body &}
of this Fiz. 2 has » depending lug 119, Ay
wardly extending angular end [1{ of leve
lieg in the path of movement of the lug 115
lever 188 is in its normal position. Nori
spring {02, urging lever £80 against stop 185
causes sald lever to exert a predetermined ien-
sion upon the thermo-elsctric element 18.. Thig
element, acting through lever 83, the said sxerts
normal tension upon the thermo-cleciric cle-
ment §8 of the switch £9. Under these normal
conditions automatic control of the motor %8 in
accordance with {emperatures ambient o the
evaporator 24 as previously deseribed is obiained.

Prolonged use of the refrigeration apparatus
generally results in {rosting of the evaporator.
This frosting on ths evaporator may be elim-~
inated by stopping the motor and discontinuing
refrigeration. To defrost, the operator exzeris a
pressure upon the right end of the lever §§8 mov-
ing said lever counierclockwise until it engages
the stop screw {85. This counterclockwise move-
ment of lever 198 removes its angular end {1{ out
of the path of movement of the lug {i9 of switch
38. It also causes s'ackening of the thermo-
electric element 78 and consequently the thermo-
electric element 68. Slackening of element 89
permits spring 57 to become effective to rotate
the switch 41 clockwise causing the contact arms
45 and 46 of the switch to be moved to circuit
open positions where they will engage their re-
spective stop pins 53 and 52 and thus render the

*motor inoperative.

Under normal operating conditions, the clock-
wise rotation of the switch body by spring 57 is
limited by the angular end {11 of lever 180 iying
in the path of movement of the lug {10 on said
switch body 4!. However, when this lever 100 is
moved to the defrosting position, the angular por-
tion 111 thereof is moved out of the path of move-
ment of the lug 110 of the switch body 41 so *hat
under this defrosting condition spring 57 may

‘rotate switch body 41 clockwise through a greater

range than normally. in fact it may rotate the
body of the switch unti] its lug 10 will enhgage
stop pin 112, Release now, of the lever by the
operator will not permit it to return to normal

" position for the end of its angular portion #11 wiil

engage with and ride upon the end of lug 110 on
the switch body, thus holding said lever 190 in
the defrosting position in which elements 60 and
18 are properly slacked.
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The refrigeration cycle now being discontinued
due to the motor being rendered inoperative,
evaporator 2! will gradually grow warmer and
as the temperature ambient thereto rises to and
above the reference temperature contact-carry-
ing-bimetallic strip 90 will flex to move its con-
tact 91 out of engagement with the cooperating
contact 92 to break the circuit through the
thermo-electric element 76. Now the element 76,
not subjected to heat due to current flow there-
through will cool and contract. Eventually
thermo-electric element 16 will cool sufficiently
to cause a contraction therein which will result
in & pull upon the lever 63 to move it clockwise
about its hub 64. Clockwise movement of lever
63 must necessarily tension thermo-electric ele-
ment 60 resulting in a rotation of the switch body
&{ counter-clockwise about its pivot pin 42 and a
reclosing of contacts 47—31 and 51-—32 to estab-
lish motor operation. Such rotation of the
switch body 4{ will move the lug {10 thereof
from engagement with the end surface of the
angular portion 11§ of lever {08. When this
occurs spring 102 will quickly move the lever 100
into its normal position as shown in Fig, 2 in
which the lever will again engage the stop
member or block 104, Now the lever under the
effect of spring (02, will again normally tension
element 76 and by acting through lever 63, said
element 76 will properly tension the thermo-
element 60 for normal motor operative control.
- Naturally screws 105 and 187 are so adjusted
that the refrigeration cycle is reestablished only
after the evaporator 2i has been properly de-
frosted. :

The control mechanism illustrated in Figs. 3
and 4 is substantially identical with that shown
in Fig. 2, the only difference being in the de-
frosting control mechanism, .

The defrosting control mechanism of Figs. 3
and 4 comprises a lever 200 pivoted at its one
end at the point 28{. The thermo-electric ele-
ment 16 of Figs. 3 and 4 has one end attached
to the lever 200, the other end to the lever 63.
Beneath the lever 260 there is provided an ad-
justable stop screw 202 threadedly carried by
any suitable stationary part 203 of the mecha-
nism. A spring 2084 interposed between .lever
208 and a stationary part 205 of the mecha-
nism normally urges the lever 268 into engage-
ment with the adjustable stop screw 200 there-
by tending to stretch the thermo-electric ele-
ment 16, this tension being variable by the ad-
justment of the screw 262, An extension 2086 on

the lever 266 has a portion 287 adapted to be:
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engaged by a hump 208 in the detent strip 269" .

as will be described. This detent strip 289 has
its one end anchored to the rigid pivot pin 42
of the switch 40. A second hump 2{0 in said
strip and adjacent its outer free end normally
rests upon the inner cylindrical end 21! of de-
frosting button 212, which has its main body
portion 243 slidably supported in a stationary
portion 2{4 of the device. An annular groove
215 is provided between the body portion 213
and the cylindrical portion 2{{ of the defrost-
ing button. )

" The switch body portion 41 has a depending
lug 216 which moves beneath the plane of the
detent strip 298. However, lug 2i{6 has an
angular extension 247 projected upwardly so as
to engage said detent strip 209 when the switch
body 410 is in normal position as shown in Fig.
3. Normally then detent strip 209 is held so
that its hump 208 is not engageable with the
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portion 207 of lever 200, the angular extension
217 of lever 200 of body lug 216 holding it in
this position as well as the hump 210 of strip
209 resting upon the cylindrical portion 2i{ of
the defrosting button. When the defrosting
button is in normal position its inner end merely
touches the extension 206 of the lever 200. Un-
der these conditions normal tension is main-

.tained on the thermo-electric elements 60 and

7€ of Fig. 3, permitting them to perform their -
normal function of motor control in accordance
with variations in the temperature ambient to
the evaporator 21.

If it is desired to defrost, the attendant pushes
upon the defroster button 212 from the position
shown in Fig. 3 into the position shown in Fig,
4. By so pushing the defroster button 212 lever
200 is moved clockwise about its pivotal point
200 so that it will engage the stop pin 226 in
which position the portion 207 of said lever is
adapted to be engaged and retained by the hump
portion \208 of the detent strip 209. This op-
eration of the button 212 also places the annu-
lar groove 215 in alignment with hump 2¢0 pro-
viding a space into which said hump may. fit as
shown in Fig. 4. The shifting of lever 200 clock-
wise until the stop pin 220 is engaged, slackens
the thermo-electric element 76. The thermal
element 60 will therefore also be slackened for
both elements 60 and 76 are mechanically con-
nected through the pivoted lever 63. This
slackening of element 60 permits the switch
spring 87 of Fig. 3 to become effective to rotate
switch body 41 clockwise about its stationary
pivot pin 42, thus moving the extending lug por-
tion. 2{7 of the switch body away from the de-
tent strip 209. Now said detent strip may move
so that its hump 208 will engage and retain por-
tion 207 of the lever 208 to hold said lever in
this operated position. At the same time hump

218 will have entered the annular groove 215

of the defrosting button 212 to hold said button
in this operated position. Naturally when the
switch body 4! is actuated clockwise by spring
57 contact arms 45 and 46 of the switch will be
moved from contact engaging position into en-
gagement with the respective stop pins 58 and 52

‘thereby rendering the electric motor inoperative

and stopping refrigeration.

‘All adjustments are made initially so that
when the evaporator has properly been . de-
frosted the element 76 will have cooled and con-
tracted sufficiently to so tension the thermal .
element 68 that it will actuate the switch body
4! counterclockwise against the effect of spring
87 thereby again actuating the contact arms 45
and 46 into circuit-making position to reestab-

lish refrigeration. When the thermal element

88 actuates the switch body &1 counterclockwise,
lug 217 of the switch will strike the detent plate
209 and thereby move it counter-clockwise so
that its humps 268 and 210 disengage lever por-
tion 207 and the defrosting pin or button 2§%.
This permits return of the defrosting button 212
and the lever 260 to their normal positions in
which said lever 208 engages the adjusting screw

" 202 thereby permitting the spring 284 to again

exert its normal tensioning pressure upon the
thermo-electric element 78. .

In the present invention apovlicants have pro-
vided an automatic control device for an electric
motor, particularly used to drive refrigeration
apparatus, this automatic control device regulat-
ing the operation of the motor in accordance
with temperatures ambient to the evaporator of
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the refrigeration apparatus. The device i3 seb
initially so that if the temperature ambient %o
the evaporator rises above a predetermined ref-
erence temperature the device will render the
motor operative to. institute refrigeration and
thus bring the temperature down {o & predeter-
mined degree, When on the other hand, the
temperature ambient to the eveporaior drops
below the predetermined reference femparature
then the device becomes eiffective io render the
.motor inoperative causing a cessation in refrig-
eration.

The invention also provides for 2 manual coa-
trol operable to render the motor inoperative for
defrosting purposes, which, when completed,
causes the manual control {o be released o set

the device o its normal position for novinal re~ -

frigeration control.

While the embodiment of the present inven-
tion as herein disclosed, constitutes a preferrad
form, it is to be understood that other forms
might be adopted, all coming within the scope
of the claims which follow:

What is claimed is as follows:

1. In a device of the character described, the
combination of an electric motor having start-
ing and running circuits adapted to bes conneci-
ed to a source of electrical energy; of a switch
for controlling said circuits; thermo-glectric
means for effecting actuation of said swiich in
accordance with current flow through said motor
circuits; a second thermo-electric means me-
chanically connected to the first mentioned
thermo-electric means and adapted in response
to current flow therethrough to move said first
mentioned means to effect actuation of the

switch; a source of electrical energy connacted

to said second thermo-electrical means; and a
thermal switch independent of and remote from
the motor, in circuit with said second means and
its source of energy for controlling the ensrgiza-
tion of said means by said current sourcs in ac-
cordance with temperatures ambient only to said
thermal switch.

2. In a device of the character described, the
combination with an electric motor having a
starting and a running circuit adapted to be con-
nected to a source of electrical energy; of a switch
adapted to control said circuits; means for actu-
ating said switch in accordance with current fow
through both motor circuits; a thermo-electric
member mechanically connected to said switch
actuating means for actuating the switch through
said means; and a control circuit connected o
the thermo-electric member, said circuit includ-
ing a winding of an energy translating device fed
from the source of electrical energy and a ther-
mal switch independent of and remote from the
motor, said thermal switch controlling the ener-
gization of the thermo-electric member by the
energy translating device in accordance with
temperature conditions ambient only tc said
thermal switch.. :

3. In a device of the character described, the
combination with an electric motor having start-
ing and running circuits adapted to be connected
to a source of electrical energy; of a switch in
said circuits; thermo-electric means effecting ac-
tuation of said switch in accordance with cur-
rent flow through said circuits; a member me-
chanically secured to said thermo-electric means
and adapted bodily to move said means to effect
actuation of the switch; and means remote from
the motor, comprising a transformer having a
circuit connected to the source of energy and
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5
another fo said member and a thermal swiilch
connected to said member and adapted to render
sald transformer effective to energize said mem-
ber to actuate the thermo-electric means in re-
sponse to temperature variations ambient to said
thermal switch.

4. Control apparatus for an electric motor hav-
ing starting and running windings adapted to ba
brought inte circuif with a source of electrical
energy; a switch for opening and closing ihe cir-
cuits of both said windings; a temperature re-
sponsive actuator for said switch, in circuit with
both said windings and rendered effective by vari-
ations in current flow through said windings; 2
thermar member mechanically connected to said
actuator and adapted to exert a push or pull ugon
sald actuator for moving the switch fo open or
close the motor circuits respectively; a transe
former having one circuit connected to tha sourca
of electrical energy and the other circuit cone
nected to the thermal member and acdapted fo
energize and heai it whereby said member will

xpand to exert a push on said actuator; and g
thermal switch, remote from and indepsndent of
the motor, and in circuit with the transformer
and thermal member and adapted to control the
energization of said thermal member in sceord-
ance with varying temperatures ambient to said
thermal switch only.

5, Control apparatus for an electric motor hav.
ing starting and running circuits adapted to he
connected to a source of electrical energy: o ther=
mo-eleciric switch for controlling said cirenits in
accordance with current flow therethrough; a

Y

thermo-electric member; g transformer conneci-
ed to said-source of energy and to said membear
for energizing said member to effect expansion
thereof; a thermal switch remote from the motor -
in circuit with the thermo-electric member for
controlling the effect of the transformer on said
member in accordance with temperature varia-
tions ambient to said thermal switch; and a le-
ver mechanically connecting the thermo-electric
member with the thermo-electric switch for actu-
ating the latter in accordance with actuation of
the thermo-electric member.

6. In a device of the character described, the
combination with an electric motor having start-

“ing and running circuits adapted to be connected

to & source of electrical energy; a switch for con-
trolling said circuits; two thermo-electric actuga-
tors for said switch, the first being directly con-
nected fe the switch and acting only in accord-
ance with current flow through the motor tc ef-
fect operation of said switch, the second actuator
being mechanically attached to the first and
adapted in response to current flow therethrough
to effect actuation of the switch by increasing or
decreasing its pull on said first actuator; a trans-
former having one winding connected to the
source of electrical energy, the other winding
connected to said second actuator for energizing
if; and a thermal switch remote from the motor
and in circuit with the transformer and adapted
to control its energization of the second actuator
in response to and in accordance with tempera-
ture variations ambient only to said thermal
switch.

7. Control apparatus for an electric motor hav-
ing starting and running windings adapted to be
connected to a source of electrical energy, of a
switch having a thermal element in circuit with
both windings of the motor and adapted in re-
sponse to predetermined current flows there-
through to actuate the switch to control the
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starting circuit and to provide overload protection

to the motor; and a separate circuit independent
of the motor circuit adapted to effect operation
of the switch by said thermal element independ-
ently of current conditions in the motor circuits,
said separate circuit including a thermal member
mechanically connected to said thermal element
and adapted to move said element bodily, a trans-
former in circuit with the source of energy and
also with said thermal member for energizing it
and a thermal switch remote from the motor and
in circuit with the transformer and thermal
member and adapted, in response to variationsin
temperature ambient only to said thermal switch,
to provide recurrent electrical impulses in said
transformer and thermal member,

8. A control device for an electric mofor hav-
ing starting and running windings adapted to be
- connected to a source of electrical energy, a

switch in circuit with said windings, a thermal
element for actuating said switch in response to
variations in current flow through said windings;
a thermo-electric member mechanically connect-
ed to said thermal element; a transformer having
windings in circuit. with the source of energy and
" with said thermo-electric member; a thermal
switch in circuit with the transformer and the
thermo-electric member and remote from the
motor, said switch being adapted to render the
transformer effective to energize the thermo-
electric member for bodily actuating the thermal
element to actuate the switch in response to vari-
ations in temperature ambient to said thermal
switch only; and manually operable means for
adjusting the thermo-electric member to vary its
current requirements and thereby also vary the
temperature requirements ambient to the ther-
mal switch necessary to effect actuation of the
switch in circuit with the motor windings.

§. A control device for an electric motor adapt-
ed to be connected to a source of electrical en-
ergy comprising in combination, a switch having
a thermo-electric actuator for operating said
switch to control the motfor in accordance with
current flow therethrough; a conductor bar hav-
ing one end anchored, the other end mechani-
cally connected to the said thermo-electric actu-
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“with the source of energy and with said conduc-

tor bar and adapted to provide a current flow
therethrough for heating it to effect actuation of
the switch to stop the mctor; and a temperature
responsive switeh in circuit with said translating
device and conductor bar and remote from the
motor for controlling the translating device to
render it effective and ineffective to energize the
conductor bar in response to predetermined low
and high temperatures respectively, ambient to
sald temperature responsive switch.

11, A control device for an electric motor
adapted to be connected to a source of electrical
energy comprising in combination, a switch hav-
ing a thermal actuator for operating the switch

- to controel the motor in accordance with current
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ator and adapted to expand when heated; a

transformer having a winding connected to the
source of energy and another in circuit with the
conductor bar and adapted to energize and there~
by heat it; and a thermal switch remote from
the motor and in circuit with the transformer
and conductor bar and adapted to render said
transformer effective to energize the conductor
bar fo effect actuation of the motor control switch
in response to a predetermined drop in tempera-
ture ambient to said thermal switch and to ren-
der the transformer ineffective, causing deener-
gization of the conductor bar to effect actuation
of the motor control switch in response to a pre-
determined -rise in the temperature amblent to
said thermal switch.

10. A control device for an electric motor
adapted to be connected to a source of electrical
energy, comprising in combination, a switch for
controliing the operation of the motor; a thermo-
electric member adapted to effect actuation of
said switeh in accordance with current flow
through the motor; a conductor bar adapted to
expand in response to being heated, said bar be-
ing anchored at one end, the other end being me-
chanically attached to said thermo-electric mem-
ber so as to actuate the switch through said
member; an electric franslating device in circuit

60

75

flow therethrough; a transformer connected to
the source of electrical energy; a thermal switch

remote from and independent of the motor and

connected to the transiormer to control its ef-
fectiveness in accordance with varying tempera-
tures ambient to said thermal switch; and a
thermo-electric actuator mechanically connected
to the thermal actuator of the motor control
switch and electrically connected to the trans-
former circuit inciuding the thermal switch and
adapted to actuate the motor control  switch
through its thermal actuator in accordance with
the operation of said thermal switch.

12. A control device for an electric motor
adapted to be connected to a source of electrical
energy comprising in combination, a transformer
having one of its circuits connected to the source
of energy; a thermal switch remote from the
motor, in circuit with the second transformer
circuit and adapted to control the effect of the
second transformer circuit in accordance with the
varying temperature ambient to said thermal
switch; a conductor bar dnchored at one end,
said bar being in circuit with the sécond trans-
former circuit and thermal switch and adapted
to expand or contract in accordance with current
flow -therethrough; and a motor control switch
having an actuator adapted to operate said switch
in accordance with current flow through the
actuator and motor, said actuator being mechan-
ically connected to the free end of said conductor
bar which is thus adapted to move the motor
control switeh through said actuator and in re-
sponse to the varying temperatures ambient ‘o
the thermal switch.

13. A control device for an electric motor hav-
ing starting and running circuits adapted to be
connected to a source of electrical energy, the
combination ‘with a switch for controlling said
circuits; thermo-electric means in both motor
circuits for actuating said switch in accordance
with current flow therethrough; a second thermo- .
electric means independent of the motor cir-
cuits, connected to the firsy thermo-electric
means and adapted to use it as a mechanical link
to actuate said switch; a transformer connected
to the source of energy for providing current flow
to the second thermo-electric means to effect
actuation of the switch; and a switch in circuit
with the transformer and seccnd thermo-electric
means and adapted to control current fiow from
the transformer to the second thermo-electric
means in accordance with temperature condi-
tions ambient only to said last mentioned
switch. '

14. In a device of the character described, the
combination with an electric motor having start-
ing and running circuits adapted to be connected
to a source of electrical energy; s switch adapted
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to control said circuits, sald switch having a
thermo-electric member adapted to actuate the
switch in accordance with current flow through
the motor circuils;, a pivoted lever having said
‘thermo-electric member attached to its one end;
a conductor bar anchored at one end, its other
end being secured to the other end of said lever,
sald bar expanding or contracting in accordance
with its temperature, a transformer connected to
the source of energy and having a winding in
circuit with said bar and adapted to energize it
to heat it; and a temperature responsive switch,
remote from the motor and in circuit with the
transformer and bar and adapted to control
energization of said bar by the transformer in
accordance with varying temperatures ambient
to said temperature responsive switch for effect-
ing actuation of the motor conftrolling switch by
the said bar acting through the pivoted lever and
thermo-electric member.

15. In a device of the character described, the
combination with an electric motor having start-
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ing and running circuits adapted to be connected

. to & source of electrical energy; a switch for con-

trolling said ecircuits;” a manually - adjustable
anchorage; & plvoted lever, two thermo-electric
members, one of which is connected between one
end of said lever and the switch and being con-
nected with both motor circuits and energized
thereby for actuating the switch in accordance
with current flow through said circuits, the other
member being connected hetween the other end
of the pivoted lever and said anchorage and
adapted when energized to move said lever to
actuate the switch through the said one member
acting as a mechanical link; means independent
of the motor and connected to the source of
electrical energy for energizing said other mem-
ber; and a thermal switch for controlling the
effect of said energizing means in accordance
with temperatures ambient to said thermal switch

20 which is remote from the motor.
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